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ABSTRACT 
The purpose of the paper is to extend the consumption model with moving 
planning horizon investigated by Palm and Winder (1987) for inflation 
effects. The vehicle for incorporating inflation effects is the same as put 
forward by Deaton (1977). The chosen model leads to a consumption function 
which is similar to that of Davidson, Hendry, Srba and Yeo (1978). As in 
their specification we have to include inflation, the change in inflation 
and an error correction term as explanatory variables. In the empirical 
part we analyze the model using quarterly data for the Netherlands. The 
empirical results do not unequivocally confirm the theoretical model. 
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Section 1 Introduction. 
Among the many articles that deal with extensions and refinements of 
Modigliani and Brumberg's (1955) life cycle consumption hypothesis, an 
important contribution is due to Hall (1978). He formulates the life cycle 
hypothesis as an intertemporal decision problem with a time additive 
utility function, and shows that the first order conditions for an 
intertemporal optimum imply a first order autoregressive process for the 
marginal utility of consumption. Consequently, the dynamics of consumption 
is basically determined by the structure of the preferences. When we relax 
the assumption of separability of the utility function a different 
stochastic process for consumption will arise. Winder (1987a,b) shows that 
for an exponential utility function, an appropriate choice of rational 
habit formation will lead to an arbitrary autoregressive integrated moving 
average (ARIMA) process for consumption. The role of income is very 
specific. Several authors (see e.g. Flavin (1981), Muellbauer (1983) and 
Wickens and Molana (1983)) have noticed that the consumption innovation is 
a transformation of the income innovation. The empirical analyses carried 
out in Palm and Winder (1987) and Winder (1987a) reveal that unanticipated 
structural changes in the income process will lead to one step change in 
the drift parameter of the consumption process and will in general affect 
persistently only the properties of the consumption innovation. Hence, 
structural changes in the ARMA parameters of the consumption process* can 
only be interpreted in this framework by the assumption of a change in the 
preference structure. 
For some purposes however, it may be desirable to establish a more direct 
link between the consumption and income processes. Palm and Winder (1987) 
investigate a model of intertemporal utility maximization, in which the 
consumer uses a planning horizon which does not coincide with the expected 
life time. They argue that it is not unrealistic to imagine that the 
consumer will neglect periods far ahead in the future on which available 
Information is scarce and unreliable, and will confine himself to more 
trustworthy information on the near future. When the time horizon differs 
from the life time, a mechanism that describes the adjustment of the 
planning horizon as time goes on has to be introducëd in the model. Palm 
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and Winder (1987) adopt the simplest possible solution. They assume that 
the consumer uses a planning time span of constant length. They show that 
the drift parameter of the implied stochastic process of consumption is 
proportional to the one of the income process. Hence, an unanticipated 
change in the latter will have as a consequence that the former wil.1 alter. 
The model is capable to relate a change in the slope of the consumption 
line to a change in the slope of the income line. An attractive feature of 
the model is that it leads to a relationship between income and consumption 
which is highly similar to the mechanism underlying the consumption 
function of Davidson, Hendry, Srba and Yeo (1978). More specifically, as a 
result of adjusting the planning horizon, an error correction term has to 
be included in the consumption function. As no error is involved from the 
side of the consumer, Palm and Winder (1987) argue that it is more 
appropriate to speak about a correction term. After a careful empirical 
analysis Davidson et. al. (1978) choose an ultimate specification in which 
the basie mechanism between consumption and income is extended for the 
effects of inflation. Although the empirical analysis of Palm and Winder 
(1987) does not suggest the presence of any serious misspecification, the 
possible extension of the model to account for inflation effects is worth 
considering. The paper investigates this extension and provides empirical 
evidence for the Netherlands. The chosen framework for incorporating 
inflation effects is the same as put forward by Deaton (1977). 
The paper is organized as follows. In section 2 we discuss the model. In 
line with Deaton (1977) we model the consumption decision as a two stage 
problem. In the first stage the consumer is assumed to solve an 
intertemporal optimization problem. The decision taken about real 
consumption determines together with the anticipated price level for the 
current period total anticipated expenditure. To describe the decision 
procedure in the first stage we adopt the model with moving planning 
horizon investigated by Palm and Winder (1987). Given total anticipated 
expenditure and anticipated prices of the individual goods, the consumer 
determines in the second stage the commodity demands. To model this 
decision we choose a linear expenditure system. When anticipated and 
actual prices differ, the actual and anticipated expenditure in the current 
period will not coincide. To determine actual expenditure on a certain 
commodity we assume in line with Deaton (1977), that the consumer remains 
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on the demand curve of that good, implied by the model for the second stage 
of his decision problem. This assumption enables us to find actual total 
expenditure in the current period. Together with the result obtained for 
the first stage of the consumption decision, we find the consumption 
function which depends among other things on future income expectations and 
anticipated prices. 
We assume that the consumer has rational expectations about the future real 
income stream. Following Deaton (1977) it may be argued that the greater 
stability of real income changes compared with the nominal changes make 
them more easily predictable. The difficulties with predicting future real 
income seem to be most severe in times of high and changing inflation 
rates. Hence, we may expect problems when modeling the roaring 1970's. 
However, during that period the salaries in the Netherlands were 
automatically corrected for inflation effects. In the 1980's this system 
was no longer maintained, but the movements of the inflation rates during 
that period were much less turbulent. Therefore, it seems not unrealistic 
to assume that the consumers were able to assess future real income. 
To complete the model we postulate some mechanisms concerning the 
anticipated prices. The framework does not preclude the incorporation of 
rational expectations with respect to anticipated prices. This will 
however complicate the estimation equation considerably. As we want to 
establish a link with the specification put forward by Davidson et. al. 
(1978), we choose therefore for a much simpler procedure for modeling the 
anticipated prices. More specifically, we assume that the anticipated 
price level for the current period equals the price level of the previous 
period. It will be argued that when the time span between two successive 
two stage decision problems is short enough, the mechanism may yield a 
satisfactory prediction. Notice that we preclude the possibility that real 
income expectations are formed indirectly from expectations on money income 
and prices. Because of the assumption concerning anticipated prices, we 
must doubt in that case whether the consumer is able to make rational 
predictions of future real income. 
With these assumptions about future real income expectations and 
anticipated prices, we obtain a consumption function which is similar to 
the one of Davidson et. al. (1978). As in their specification we have to 
include inflation, the change in inflation and an error correction term as 
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explanatory variables. 
Section 3 starts with an examination of the income series. The specified 
inconte process enables us to link the income expectations to past 
realizations of income. Moreover, the analysis of the income series may 
yield information on possible structural changes in the income process. In 
line with Lucas (1976) we pay attention to the effects of these structural 
changes. After the derivation of the estimation equation we give empirical 
evidence using quarterly data on total and on nondurable consumption for 
the Netherlands. The empirical results for total real consumption are not 
unsatisfactory. Information in the data, however, does not suggest that 
the inflation effects are present. These results contrast the ones for 
real nondurable consumption. With this consumption measure, we find a 
significant effect for inflation, but the empirical analysis suggests that 
the model is misspecified. For the planning time span we find estimates of 
2.75 and 4.50 quarters for total and nondurable real consumption 
respectively. Based on empirical evidence, Friedman (1957) draws a 
dividing line at a horizon of about 3 years (see p.221), to classify the 
permanent and transitory components of income. Obviously, our empirical 
results suggest that the consumer is rather "shortsighted". 
Finally, section 4 concludes the study. 
Section 2 Theory. 
In this section we describe the theoretical model. In line with Deaton 
(1977) we assume that at each period t the consumer makes his consumption 
decision in two parts. In the first stage he determines total expenditure 
in the current period by solving an intertemporal optimization problem and 
in the second stage the demands of the various commodities is determined. 
As we study a model with incomplete price information, it becomes necessary 
in the sequel to distinguish actual and anticipated variables. To describe 
the decision taken in the first stage, we choose the specification put 
forward by Palm and Winder (1987). More particularly, at each period t the 
consumer is assumed to solve 
T . ^ 
Max X/JVC.,.) 
i-O 
T
 • * T . 
S.T. I (l+r)"V - (l+r)a , + £ (l+r)"1E{y |l } (2.1) 
i-O i-O 
with 
U(c) = -7 exp(-7c), 7>0. 
Anticipated real consumption and real labor income are denoted by c£+i and 
yt+i respectively, at_x is real financial wealth, fi is the time preference 
parameter (0</3<l), r is the real interest rate, which is assumed to be 
constant (0<r<l) and T denotes the length of the planning horizon, which is 
assumed to be independent of t. Hence, the planning horizon is postulated 
to shift as time goes on. E denotes the expectations operator, 
conditional on It, which is the set of information available at time t. It 
is assumed that the consumer knows the value of yt when taking a decision 
about ct. Hence, E{yt|lt}=yt> The first order conditions implied by (2.1) 
yield 
c*+i = c* + i7"1ln[/3(l+r)] , i=l,2,...,T. (2.2) 
After substitution of (2.2) into the budget constraint of (2.1), we get for 
-6-
ctr?T + 7 ln[/3(l+r)]rT = (l+r)at_1 + £ (1+r)'^{y |lt} , (2.3) 
i=0 
where 
k k 
r?k = l (1+r)"1 and rfe - £ i(l+r)"1. 
i-O i=l 
It can easily be shown that for ^ (l+r)=l, relationship (2.3) holds for any 
utility function U satisfying U'>0 and U''<0. Denoting the anticipated 
price level by p£, it follows from (2.3) that anticipated total 
expenditure is given by 
T 
p t V T + ^ I n ^ d + r ) ] ^ * = <l+r)a p* + £ (1+r) 'S^Ety 11 } . (2.4) 
i=0 
Given the total amount p£c£ , the consumer determines in the second stage 
the purchases of individual goods. We assume that the preference ordering 
may be described by a Stone-Geary utility function, which will lead to a 
linear expenditure system. Formally, the consumer solves 
max n (C -v' 
(2.5) 
S
-
T
- l P k A t = CtPt 
k=l 
n 
with /3.6(0,1) , i-1,...,n, £ P-=1 a n d 7->0, i=l,...,n. 
1
 i-1 L L 
Anticipated acquisitions and prices of good k are denoted by q£t and p£t 
respectively, the parameters 7k may be interpreted as "necessary" 
quantities and n is the number of goods. We assume that the purchases 
take place sequentially and rank the goods in the order of purchase. The 
utility maximization problem (2.5) leads to the wellknown linear 
expenditure system 
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* * * * * _, * 
pit«it = pit7i + W t " E, pktV' i=1'--->n (2-6) 
k=l 
and hence we have for the demand curves ft(p^t,...,p*t,c£p£) 
f i ( p l t P n t ' 0 ^ = 7i + Pit ^i(°tPt - J P k t V ' i = 1 n- ( 2 - 7 ) 
k=«l 
At instant t, assume the consumer is purchasing good i. On the basis of the 
anticipated prices p£ and pjt, k-1,...,n, he plans to buy the quantity 
q?t. At the time of purchase, the actual price pit is observed. The 
consumer has also knowledge of the actual prices Pjt, j—l,...,i-l. In 
contrast to Deaton (1977) we assume that he incorporates this knowledge in 
his decision about qit. When one of the actual values of p^t, j=l,...,i 
differs from the anticipated prices Pj
 t > j*"1 i, the consumer will buy 
a quantity of good i that deviates from the anticipated value. In line 
with Deaton (1977) we assume that the consumer remains on his demand curve 
and hence (2.7) determines the actual acquisition of good i, say qit 
qit - 7i + Pi^i(ctPt " , % Pkt^k + , \ (pkt-pkt}V • (2"8) 
k-1 k=l 
Thus we have for the actual expenditure on good i 
Plt*lt " PÏtqÏt + Trl(1A)<Plt-pÏt> 
and (2.9) 
pitcïit - *ÏAz+ 7 i ( 1-^ ) ( p i t -4 ) + h X <pkf Pkt' •L-2-
k=l 
When we define actual total expenditure 
n 
PtCt = .^  Pitqif i=l 
we have from (2.9) 
* * 5 * 5 K1 * 
p c = p c + Y 7.(l-j8.)(P. -P- ) + 7 0- T (P, -P, )7i • (2.10) 
Ft t Ft t .A 'iv *i'vtit 'it' . o i , i kt Het' 'k v ' 
i=l i=2 k=l 
It can easily be shown that (2.7) and (2.8) imply 
7.(1-/3.) - q ( 1 + Eli jj|i_ ) (2.11) 
i l - x t <lit dPit 
where af^/Sp^ is evaluated in (plfc,...,pit,p*t+1,...,p*t,c£p£). 
Substitution of (2.11) into (2.10) yields 
PtCt » P*C* + f q i t d ^ |^)(Pit-P*t) + lfit II (Pkt-Pkt^k- (2-12> 1=1 Hit rit 1=2 k=l 
This expression shows that we have a similar result as Deaton (eq.7). The 
difference concerns the last term of (2.12) which results from 
incorporating the information on the actual prices Pj
 t , j=l,...i-l, in his 
decision about qit. Instead of focussing on the saving ratio, we want to 
establish a link with the consumption function of Palm and Winder (1987). 
Therefore we substitute (2.10) into (2.4) and we get for total expenditure 
in period t 
1 1 l n * l n l~l * 
K Pt V T + P*t .Vi(1^ i)(Pit-Pit)"T " Pt XA J / H ^ ' H ^ V T + 
i=l i=2 k-1 
T 
l 
i-O 
1 X 
7" ln[^(l+r)]rT - (l+r)at_1 + £ (1+r) "1E{yt+i 11,.} . (2.13) 
To investigate the dynamics in consumption, it is convenient to relate ct 
to ct+1. Along the same lines as before, we find for total consumption 
expenditure in the next period 
P*t;k+ lC t+ l"T + <A .Vi^A^PÏt+rPit+l^T + ^-Hnt/Sd+DJr 
1=1 
1 n i " 1 * 
'
Pt+1 .^A , V^t+l'Pkt+l^T = i=2 k=l 
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-
 ( 1 + r ) a t + Z ^ " ^ t + i + J W - ( 2-1 4 ) 
1=0 
In line with the analysis of Deaton (1977), we assume that the difference 
between actual and anticipated expenditure will be (dis)saved. With the 
assumption of a constant real interest rate we have therefore 
at=(l+r)at.1+yfc-ct. Dividing (2.14) by 1+r, substituting at=(l+r)at_x+yt-ct 
and subtracting (2.13) leads to 
P; ;k + l c t + l ( 1 + r ) ~ 1 ' 'T - P l ' W l = ^ H n t f a + r ^ C l + r ) - 1 -
T + l 
- c t + l a^)-\Eiyt+i\lt+l)-E[yt+L\lt)) -
i = l 
i=»i 
+ p ^ l ( l + r ) - \ T 10 l ( P * t + 1 - P k t + 1 ) 7 k + 
i=2 k = l 
+
 < \ .Vi^^i^lt-Pit) • P^T.Vi J/^t'^t^k + i = l i=2 k - 1 
+ ( l+ r ) " ( T + 1 ) (E{y t + T + 1 | l T }-p* t " 1 p t c t - (T+l)7"1 ln[y9(l+r)]). (2.15) 
An advantage of this transformation is that financial wealth has been 
eliminated. Because of the scarcity of adequate data on this variable (see 
also Pesaran and Evans (1984)) concentrating on (2.15) will probably lead 
to more reliable conclusions. Notice that the mistake in the previous 
period will influence the consumption level in the current period. This can 
easily be seen, when we reformulate (2.15) in terms of anticipated 
consumption c£+1 and c£. Substituting (2.10) and the similar expression 
for c£+1p£+1 into (2.15) yields after some rearranging 
Ct+l"°t = 7"1ln[y9(l+r)](l-»?T1(l+r)"T(T+l)) + 
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"i1 ï < 1 + r ) " i ( E ^ t + i + l l I t + l ) - E ^ t + i + l l I t } ) + 
1=0 
^
1(l+r)"T(E{yt+T+1|lt)-c*) + ^1(l+r)(c*-ct). (2.16) 
The last term expresses the influence of the mistakes in period t induced 
by the wrong assessment of the price level, on the decision with respect to 
anticipated consumption in period t+1. Because of the assumption that the 
difference between anticipated and actual consumption expenditure will be 
(dis)saved, the error in period t will only affect the decision in the next 
period. Obviously, when anticipated and actual prices coincide, expression 
(2.16) passes into the consumption function put forward by Palm and Winder 
(1987). 
In order to complete the model, we must specify mechanisms linking 
anticipated prices to actual values. The assumption of rationa! 
expectations about anticipated prices may be incorporated by substituting 
pt-pt=rt. E(TtI*t-i'=0 into (2.15). The resulting estimation equation will 
however be rather complicated and display an intricate form of 
heteroscedasticity. An alternative is to estimate the stochastic process 
for the prices, and next calculate the one step ahead prediction. This 
procedure will lead to a nonlinear (in the variables) specification and 
.will make the comparison with the consumption function of Davidson et. al. 
(1978) intransparent. Therefore, we look for a simple but not unrealistic 
alternative. As we want to concentrate on general inflation effects, it 
becomes necessary to make assumptions concerning the price changes of the 
individual goods. The most simple way is to postulate 
ASSUMPTION 1: < t = < , Tit=ft , i-l,...,n for all t (2.17) 
where <t = (Pi t'Pit-i )/Pi t-1 a n d ffit = <Pit"Pit-ï)/Pit-1 denote the 
anticipated and actual relative price change of good i respectively and TT£ 
and 7rt are defined in a similar way. Following Deaton (1977) , assumption 1 
may be rationalized by the argument that the dominant effect of the 
(anticipated) relative price change is ascribed to general (anticipated) 
.inflation. Finally, we must specify a model for anticipated inflation 7r£. 
-11-
In contrast to Deaton (1977) , who assumes that TT£ is an arbitrary 
constant, we postulate 
ASSUMPTION 2: <=0 for all t. (2.18) 
Clearly, (2.18) is the simplest possible assumption about ?r£ . The 
reasonableness of assumption 2 depends crucially on the time span between 
two successive two stage decision problems. When it is short enough (e.g. 
a week), the resulting errors will be small. This argument becomes 
stronger when we notice that price changes of the individual goods take 
place discontinuously and usually unexpectedly. Of course over longer 
periods the cumulated errors may become large, but the natural way to 
remedy the wrong assessments is to extend the intertemporal decision 
problem for inflation effects. This route will not be foliowed here. A 
nice feature of assumption 2 is that it simplifies expression (2.15) 
considerably. 
From (2.18) we have 
P * " ^ - (1+*t) f o r a 1 1 t (2.19) 
and it can be shown that (2.17) and (2.18) imply 
K1 .Vi^i^lt-Pit) - -vVi(1-^ifor a 1 1 1 < 2 - 2 0 > 
1=1 1=1 
and 
p;_1 J A X(pkt-pkt^ k - -'t J A JA7* for a11 c- (2-21) 
1=2 k = l 1=2 k = l 
where ?i=Pit/Pt' which is time independent because of assumption 1. 
Substituting (2.19), (2.20) and (2.21) into (2.15) leads after some 
rearranging to 
Act+1 = ",rt+lCt+l + (1+r)Vt + 7"1ln[/3(l+r)](l-r?T1(l+r)"T(T+l)) -
-
r A + i + (1 + r)^ t + i+ " T 1 ( 1 + r ) " T ( E { y t + T + i i I t } - c t ) + 
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+
 "i1 ïw'^yM+iK^-^M+iK»- (2-22) 
1=0 
where 
A - l 7,(1-/^ 1 " IA j \ \ ' .Wt JA ï-l i-2 k-1 1=2 k-1 
Expression (2.22) shows that we have a consumption function which is 
similar to the one put forward by Palm and Winder (1987). In particular, we 
have the error correction term E{yt+T+1|It}-ct. lts presence arises from 
the adjustment of the planning horizon as time goes on. A difference with 
their specification concerns the appearance of the inflation variables. 
They are included as a result of the wrong assessments of the anticipated 
prices. An important difference between our analysis and that of Deaton 
(1977) is that we make the assumption of rational expectations with respect 
to real income, whereas he postulates a deterministic adjustment mechanism 
which does not necessarily correspond to the one of a rational expectations 
formulation. This approach is very similar to the feedback control rules 
discussed by for instance Davidson and Hendry (1981) . It is however 
interesting to investigate such a feedback rule. When we assume that the 
generating mechanism of the conditional expectations corresponds to the one 
when the change in income follows an autoregressive (AR) process of order 
1, (2.22) implies a relationship between consumption, income and inflation 
which is similar to the consumption function put forward by Davidson et. 
al. (1978). Let us assume 
Ay t-^Ay t_ 1 + v (2.23) 
For the sake of simplicity we omit the constant term, which does not change 
the conclusions. It is straightforward to calculate from (2.23) the 
relevant conditional expectations of (2.22), which read like 
^t+i - ^ t + J V = A y t + i " ^ A y t <2-24> 
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Ely t+il I t+-l ï " ^ t + i ' V " X ^ t + l ^ W V ) .i-2...-.T+l (2.25) 
T+l . 
E ( y t + T + 1 | i t ) = y t E 9 J Ay t . (2.26) 
Substituting (2.24), (2.25) and (2.26) into (2.22) gives after some 
rearranging 
Act+1 = a0 " *t+lct+l + ( 1 + r ) V t + "l't+l + a2A*t+l + 
+ (a3-a4)Ayt+1 + c*4AAyt+1 + ^ ( y ^ ) (2.27) 
with aQ - 7"1ln[^(l+r)](l-^1(l+r)"T(T+l)) 
a- - -rA 
a 2 = (l+r)A 
, T . i . 
a. = r,;1 l (1+r)"1 l cpl 
i-O j-O 
1 ' 1 
a = r?~ £ (1+r)" 1 X (pJ + 
i-O j-O 
-1 -T 
and a5 = r7T (1+r) . 
Expression (2.27) shows that apart from the term -7rt + 1c t + 1+(l+r)7rtct , we 
have a similar mechanism as found in Davidson et. al. (1978). In each 
period the consumer spends the same as he spent the previous period, 
modified by a proportion of inflation and the change in income, and by 
whether the change in those variables is itself increasing or decreasing, 
and by the error correction term. With our theoretical model we can 
determine the sign and the size of the coefficients. For Q 5 we find that it 
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should be positive and smaller than 1. For ax and az we infer a negative 
and a positive sign respectively. The sign and the size of both a3-a4 and 
a4 depend on the sign of <p. It is easy to show that if 0<<p<l we have 0<a3-
a4<l and a4>0, and when -l<cp<0 we have a3-a4>l and a4<0. In their empirical 
analysis, Davidson et. al. (1978) have found a coëfficiënt for the change 
in income between 0 and 1, and negative coefficients for inflation, for the 
change in inflation and for the change in the change in income. Obviously, 
their empirical findings are at variance with the implications of our 
theoretical model. 
As argued before, we prefer to make the assumption of rational expectations 
with respect to real income. Therefore, before we can estimate and test the 
consumption function (2.22), it becomes necessary to investigate first the 
income series. An empirical analysis of the model with moving planning 
horizon extended for inflation effects will be carried out in the next 
section. 
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Section 3 Empirical results. 
In this section our concern will be to test the implications of the 
theoretical model described in the previous section using quarterly 
seasonally adjusted data for the Netherlands. Quarterly data on labour and 
transfer income, on total consumption and on the price index of total 
consumption for 1968(1)-1984(4) have been kindly provided by the Centraal 
Plan Bureau. The data are the same as those used in Palm and Winder 
(1987) . The nominal income and consumption series have been deflated by 
the price index and they have been divided by the size of the population to 
obtain per capita real series. The base year is 1980. The data used are 
given in figures 1 to 3. As the appropriate concept in the theory is 
consumption rather than consumption expenditure, we have also estimated the 
model with data on nondurable consumption per capita only. This series has 
been constructed by multiplying total consumption by the nondurable 
consumption shares. A short description of the data is given in appendix 
A. Empirical results for real nondurable consumption per capita are given 
in appendix B. 
As we work with the assumption of rational expectations with respect to 
real income, it is necessary in the first instance to analyze the income 
series. The specified income process will enable us to calculate the 
relevant conditional expectations of (2.22). Moreover, the analysis of the 
income series may yield information on possible structural changes in the 
income process. For rational expectations models, Lucas (1976) and Wallis 
(1980) have shown what the implications of a structural change in the 
process of the exogenous variables are for econometrie moclelling. In line 
with the analysis of Palm and Winder (1987), special attention will be paid 
to these implications. Notice that the postulate of incomplete price 
information does not preclude the possibility of rational expectations with 
respect to anticipated prices. We assume however that th€; model for the 
anticipated prices chosen in section 2 is valid during the whole sample 
period. 
Inspection of figure 1 clearly shows that the change in income is not 
stationary. In Palm and Winder (1987) an extensive analysis of the series 
is carried out. For a detailed discussion we refer to that paper. Here we 
confine ourselves to reproducing the Maximum Likelihood (ML) estimates of 
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F i g . 1 Real labor and t r a n s f e r income per c a p i t a in the Nether lands , 
1968(1)-1984(4) . 
3700 r -
3200 
2700 -
2200 I I I I 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 
Fig .2 Real nondurable consumption per c a p i t a in the Nether lands , 1968(1)-
1984(4). 
3700 r-
3200 
2700 
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Fig.3 Inflatlon in the Netherlands, 1968(1)-1984(4) 
0.04 i-
0.03 — 
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0.00 
-0.01 
t h e income p r o c e s s : 
Ay t 4 0 . 4 6 d + 25 .19d 
( 7 . 8 1 ) ( 8 . 5 6 ) 
2 _ 
13 .01d + v - A2&v 
( 3 . 8 1 ) J t Ü ( 3 . 7 2 ) 
809 .6 
t - 1 ( 3 . 1 ) 
where d l t = l f o r 1 9 6 8 ( 2 ) - 1 9 7 0 ( 4 ) 
^ t =1 f o r 1 9 7 1 ( 1 ) - 1 9 7 8 ( 4 ) 
d3t=l for 1979(1)-1984(4) 
and t-values are reported between parentheses. 
number of test statistics are given. 
In Table 1 the values of 
Table 1 Test statistics for model (3.1). 
p BP LB 
4 1.03 1.22 
8 2 .98 3 .40 
12 5.38 6.37 
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16 5.66 6.75 
V<D .15 
riW 3.22 
Si .26 
s, .07 
The Box-Pierce (BP) and the Ljung-Box (LB) test statistic based on s 
residual autocorrelations has been computed for s=4,8,12 and 16. A 
Lagrange Multiplier (LM) test has been carried out for the null hypothesis 
that ut in (3.1) has a constant variance against the alternative hypothesis 
that the disturbance has an autoregressive conditional heteroscedastic 
(ARCH) (see Engle (1982) and Weiss (1984)) structure of order 1 and 4 
respectively. The values are reported in table 1 as ??(1) and r?(4). Finally, 
the normality has been checked using the test statistics S-,^  and S2 put 
forward by Lomnicki (1961). All test statistics yield insignificant values 
and we conclude that specification (3.1) with the normality assumption of 
i/t provides a f airly good description of the income process. 
We proceed by deriving the estimation equation for the model discussed in 
the previous section. In the first instance we ignore the implications of 
the structural changes in the drift parameter of the income process. When 
the change in income is generated by a moving average (MA) process of order 
1 
Ayt - 5 + i/t - - 9 V l 
the relevant conditional expectations of (2.22) satisfy 
y t+i - E { W V - " t + i < 3 - 2 > 
E { W W " E (WV - -^""t+i • i i 2 ( 3-3 ) 
E{y „,
 n II } = y + (T+l)5 - Bu . (3.4) 
7
 t+T+1' t ^ t t J 
Substituting of (3.2), (3.3) and (3.4) into (2.22) yields 
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A c t + i + 7 r t + i c t + r ( 1 + r ) 7 r t c t + 7 " l l n [ / 3 ( 1 + r ) ] ( 1 " r ? T 1 ( 1 + r ) " T ( T + 1 ) ) " r A 7 r t + i + 
(l+r)AA7rt+1+^1(l+r)"T(5(T+L)+yt-ct)-J7T1(l+r)"Töi/t+r?^1[(l-Ö)r7T+ö]l,t+1 
(3.5) 
The last term of (3.5) can be expressed as 
r,'1}{a-e)vT+e]ut+l = ^ ^ [ l - J d + r ) " 1 ] ^ + 
r7^
1(l+r)"T[Ayt+1-5] + ^ ( 1 + r ) "T^fc (3.6) 
and after substitution of (3.6) int o (3.5) we get 
A c t + i + 7 r t + i c t + r ( 1 + r ) 7 r t c t + 7 " l l n C / 3 ( 1 + r ) ] ( 1 " ? 7 T 1 ( 1 + r ) " T ( T + 1 ) ) ' r A 7 r t + i + 
(l+r)AA5r t + 1 + r,'Tl(l+i)'TTS + r ^ L ( l + r ) ~ T A y t + 1 + 
^
1 ( l + r ) " T ( y t - c t ) + ^ 1 r ? T _ 1 [ l - ö ( l + r ) " 1 ] ^ t + 1 . (3.7) 
Under the assumption that the changes in the drift parameter of the income 
process were not anticipated, the model for consumption (3.7) needs 
revision. Let us assume that the constant term 5 moves to S". Using the 
closed form solutions for ct and ct+1 derived in section 2, it can be shown 
that the structural change in the income process will give rise to a step 
change in the consumption model (3.7) equal to 
(5" -5)r7T-x [(l+r)rT + 1-(l+r)"T] . Therefore, both in 1971(1) and 1979(1) we 
should expect a negative adjustment in the drift parameter of the 
consumption model (3.7). Moreover, because the constant term in (3.7) 
depends on 5, we have also a persistent change of the constant term of the 
consumption function. This completes the derivation of the estimation 
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equation. In conclusion, we have 
5 
A c t + 7 r t C t = .^/idit + a lVlVl+VVa3AVVyt+ a5 ( yt-rCt- l ) + £t ( 3 ' 8 ) 
i = l 
with d l t=l for 1968(2)-1971(1) 
d2t=-l for 1971(1) 
d3t=l for 1971(2)-1979(1) 
d4 t- l for 1979(1) 
•dst-l for 1979(2)-1984(4). 
The coefficients aq given in expression (3.7) and for the /3i's we have 
/3]_ - 7"1ln[^(l+r)](l-^1(l+r)"T(T+l)) + r,'^(l+r)"TT51 
P3 - 7"1ln[ /9(l+r)](l-^1(l+r)"T(T+l)) + ^ ( 1 + r ) "TT*2 
0h - (53-52)^1[(l+r)rT + 1-(l+r)"T] 
/35 = 7"1ln[^(l+r)](l-r7T1(l+r)"T(T+l)) + ^ ( 1 + r ) 'TTS3 , 
with St being the coëfficiënt of dit in the model (3.1) for income. The 
resulting consumption function is similar to the specification put forward 
by Hendry (1983), except for A7rt + 1. As the explanatory variables are 
correlated with the disturbance term £t, the model (3.8) has been estimated 
by instrumental variables (IV). We impose the restriction Q 4 = Q 5 and use 
the five dummy variables, 7rt-ict-i' ""t-i' A^t-i» ty^-i an<^ yt-i"ct-i a s 
instruments. For total consumption, the following estimates have been 
obtained 
0 ! 9 3 . 8 7 ( 2 . 6 0 ) 
j92 - 3 1 . 5 0 ( .67) 
/83 87 .18 ( 2 . 1 6 ) 
^ - 3 3 . 2 6 ( .75) 
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53.51 (1.95) 
-.68 ( .49) 
.76 ( .18) 
-3.45 ( .71) 
.57 (2.49) 
<72(£t) 1348.3 (3.9) 
with t-values given between parentheses. The test statistics for model 
(3.8) are given in Table 2. 
• Table 2 Test statistics for model (3.8) 
BP LB 
4 .88 .92 
8 10.62 11. .10 
12 14.19 14. .85 
16 23.10 24 .17 
vd) 1.16 
TJ(4) 3.34 
Si -.48 
s2 .29 
PFCF(8,49) .094 
SCE(l) .26 SCE(4) 1.59 
SCEF(1,50) .21 SCEF(4,47) .32 
SCW(l) .12 SCW(4) .08 
SCWF(1,50) .17 SCWF(4,47) .02' 
CRW(l) 2.95 
CRWF(1,56) 2.50 
CRLM(l) 3.22 
CRLMF(1,56) 2.87 
The residuals do not exhibit any significant correlation. The values of the 
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BP and LB test statistic based on the first 4,8,12 and 16 residual 
autocorrelations are insignificant. Above we found that normality and 
homoscedasticity for Ayt do not have to be rejected. Given that income is 
normally distributed and homoscedastic, the theory predicts that the 
disturbance term £t should follow a normally distributed and homoscedastic 
process. In Table 2 we report the test statistics for the ARCH structure 
and normality of et respectively. Both tests are insignificant, so we 
conclude that in this respect the empirical results are in accordance with 
the theory. 
We have also carried out several tests put forward by Kiviet (1985) in the 
context of instrumental variables estimation, and we adopt his notation. 
The statistic PFCF tests for postsample predictive failure. It is based on 
predictions for the period 1983(1)-1984(4). Under the null hypothesis, it 
has an F(8,49)-distribution. SCE(p) and SCW(p) are LM- and Wald-type 
statistics which test for an AR(p) process for the residuals. They are 
asymptotically xz(p) distributed under the null hypothesis that the 
disturbances are white noise. We also computed their F-type versions, 
denoted by SCEF and SCWF with the number of degrees of freedom reported 
between brackets. As instruments we used the five dummy variables, Ayt_5, 
A vt-6. AYt-7> *t-5> *t-6. "'t-7. Act-5 andAc f c. 6. 
Finally, the model (3.8) has been estimated without the restriction a4=a5. 
The point estimates are a4=-.ll (.22) and a5=.56 (2.33). Several test 
statistics for the equality between the regression coefficients have been 
computed. CRW(l) and CRLM(l) refer to the Wald- and LM-type test 
statistics, which are asymptotically x2(l) distributed. In Table 2 we 
mention also their F-type versions. All statistics yield insignificant 
values for the one-sided tests and we conclude that the distributional and 
serial correlation properties of the IV residuals and the predictive 
performance of the model (3.8) are very satisfactory. 
Next we consider the point estimates. From expression (3.7) we deduce for 
the disturbance term et 
£t - ^1(l+r)"T[l-ö(l+r)"1]^t+1. 
As #=.428, we have as an implication of the theoretical model that the 
variance of et is smaller than that of the income innovation. A comparison 
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of the values reported in (3.1) and (3.9) shows that the estimates do not 
confirm the theory on this point. Using the point estimates of the Sj/s in 
(3.1), it can be shown that the sign of /3l , fi3 and /35 depends on that of 
7~1ln[1S(l+r) ] (l-^" 1 (l+r)~T (T+l)) . However, the following inequality has 
to hold: P5</3:i<P1 . This restriction is indeed satisfied by the point 
estimates of (3.9). For the appraisal of the step changes we have to keep 
in mind that d2t and d4t absorb the joint effect of the adjustment in the 
consumption level and the transformed income innovation. From (3.1) we have 
an estimate of the income innovation and the MA parameter. With this 
knowledge we can show that the coëfficiënt of d2t should be negative. This 
requirement is satisfied. Because the expected step change in the constant 
term and the estimate of the income innovation in 1979(1) have opposite 
signs, we can not determine a priori the sign of fih . From (3.7) we infer 
that ax should satisfy l<ax<2, a result that is not satisfied. The t-value 
for the hypothesis H0la-^l is 1.21, which is insignificant. The 
coefficients a2 and a3 ought to be negative and positive respectively. 
This criterion is violated by the point estimates in (3.9). Notice however 
that the estimates are highly insignificant. Finally, the criterion that 
the coëfficiënt for the error correction term should be positive and 
smaller than 1 is met. From the estimate of ah we may infer an estimate of 
T. Noting that 
a 4 = r^d+r)" 1 , - r[(l+r)"(T+1)-l], 
it can easily be shown that T^a^-l. Using (3.9) we find for T the 
estimate 1.75 (2.49). Hence, the consumer takes into account information on 
the next 2.75 quarters when taking a decision about anticipated 
consumption. Notice that the estimate is significantly different from 
zero, so that we have an empirical confirmation that the consumer displays 
forward looking behaviour. 
From the empirical analysis we conclude that the model describes the data 
not unsatisfactory. The values of the diagnostic test statistics do not 
suggest the presence of misspecification. Notice that we do not find a 
significant effect for inflation and the change in inflation. The wrong 
signs of the estimates öf the coefficients of the inflation variables leads 
to the conclusion that the information in the data does not- unequivocally 
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confirm the theoretical model. 
From the empirical results for real nondurable consumption per capita 
reported in appendix B, we infer that the model is misspecified. The test 
for the equality of the coefficients of the change in income and the error 
correction term is (marginally) significant. More important however, is 
that the estimates of the coefficients of the inflation variables have the 
wrong sign and, in contrast to the results obtained for total consumption, 
are significant. As we used the data on the price index of total 
consumption, a possible explanation might be the inappropriateness of the 
inflation series. 
Section 4 Concluding remarks. 
In this paper we analyzed the consumption model with moving planning 
horizon put forward by Palm and Winder (1987) extended for the effects of 
inflation. In line with Deaton (1977) we modelled the consumption decision 
as a two stage decision problem. In the first stage the consumer is 
assumed to take a decision about total anticipated expenditure, and 
conditional on this he determines in the second stage commodity demands, As 
a result of the difference between actual and anticipated prices, inflation 
variables appear in the consumption function. 
In an empirical examination we estimated and tested the model with data for 
the Netherlands. In line with Lucas (1976) we paid attention to the 
implications of structural changes in the income process. The empirical 
analysis carried out in section 3 illustrated that structural breaks in the 
income process will lead to structural changes in the consumption function 
and showed how we obviate Hendry's (1979) criticism of ad-hoc introducing 
parameter changes. The empirical results were not indisputable 
confirmative for the theoretical model. From the estimation results 
obtained for real total consumption per capita, we concluded that the wrong 
signs of the estimates of the coefficients of the inflation variables cast 
some doubt on the appropriateness of the model. The insignificance of the 
estimates prevent us from rejecting the model. The empirical analysis 
carried out with real nondurable consumption per capita leads to the 
conclusion that the information in the data is in disagreement with the 
theoretical model. An explanation may be the fact that we estimated the 
model with quarterly data. Possibly, the length of the time span between 
two successive two stage decision problems casts some doubt on the 
appropriateness of the assumption that the anticipated inflation equals 
zero. A solution might be the incorporation of time aggregation effects 
(see e.g. Muellbauer (1986)). We showed how the assumption of rational 
expectations with respect to anticipated prices may be incorporated in the 
model. For the functional forms of the preference structure chosen in this 
paper, this will lead to a rather complicated estimation equation. As we 
wanted to relate our specification to the consumption function put forward 
by Davidson et.al. (1978), we refrained from this possibility. It seems 
however not superfluous to investigate more realistic mechanisms for the 
anticipated prices. The extension towards preference orderings exhibiting 
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rational habit formation could be established without too many problems 
along the lines of Winder (1987b). Other possible extensions deal with 
relaxing the assumption of a constant real interest rate (which is clearly 
not supported by the data during the sample period) and, possibly along the 
lines of Hendry and Von Ungern-Sternberg (1981) and Pesaran and Evans 
(1984), taking into account the effects of inflation induced capital 
losses. 
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Appendix A Sources of the data. 
The data on income, total consumption and inflation have kindly been 
provided by the Centraal Planbureau, 's-Gravenhage. 
The quarterly series on nondurable consumption per capita in prices of 1980 
has been computed as the sum of consumption expenditures per capita on food 
and beverages and services and other nondurables. Monthly indices on these 
series and on total consumption expenditures are published in Centraal 
Bureau voor de Statistiek, Maandstatistiek Binnenlandse Handel en 
Dienstverlening, Staatsuitgevery, 's-Gravenhage. Annual figures on 
expenditures which are published in Centraal Bureau voor de Statistiek, 
Nationale rekeningen, Staatsuitgevery, 's-Gravenhage, have been used to 
transform the indices into monthly expenditures per capita expressed in 
prices of 1980. The monthly figures have been aggregated into quarterly 
data. To remove the.seasonal pattern in the ratio of nondurable and total 
consumption, we have calculated the nondurable consumption shares as a 
moving average of the ratio's. 
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Appendix B Empirical results for real nondurable consumption. 
In this appendix we present estimation results for real nondurable 
consumption. The numbers of the expressions and the table correspond to 
those used in the main text. A prime refers to nondurable consumption. With 
respect to the evaluation of the sign and size of the parameter estimates 
we refer to the discussion of section 3. 
fil - 1 6 0 . 3 9 ( 3 . 5 5 ) 
Pz - 5 1 . 0 9 ( 2 . 0 6 ) 
Pz - 1 9 2 . 4 9 ( 3 . 8 6 ) 
^ - 1 3 . 9 8 ( .53) 
p5 - 1 6 8 . 9 5 ( 4 . 1 2 ) 
a l - 6 . 4 5 ( 3 . 2 9 ) 
a2 16 .20 ( 3 . 8 8 ) 
a3 - 1 6 . 5 9 ( 3 . 3 2 ) 
« 4 .29 ( 4 . 1 3 ) 
aHet) 5 1 6 . 8 (3.9)' 
Table 2' Test statistics of model (3.8)'. 
BP LB 
12 
16 
Vd) 
Si 
PFCF(8,49) 
3.40 3 .56 
8.36 8 .74 
12 .14 1 2 . 7 1 
22 .59 23 .63 
.72 
.96 
- . 2 8 
. 21 
.23 
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SCE(l) .27 SCE(4) 1.69 
SCEF(1,50) .22 SCEF(4,47) .34 
SCW(l) .20 SCW(4) .06 
SCWF(1,50) .16 SCWF(4,47) .01 
GRW(l) 3.84 
CRWF(1,56) 3.26 
CRLM(l) 4.57 
CRLMF(1,56) 4.17 
When the restriction c*A=a5 is not imposed, the IV estimates for ak and a5 
are a4=-.21 (.74) and a5=.28 (3.63). The test statistics for the 
hypothesis H0:a4=a5 are significant at a 5% level, but not at a 
significance level of .025. 
The inequality between the variances in (3.9)' and (3.1), a2e<a2u, is 
satisfied. The resrictions /32<0 and 0<a4<l are again satisfied by the point 
estimates. From a4 we infer an estimate of T: 3.48 (4.13). The 
restrictions /35</33</31, Ka1<2, ot2<0 and 0<a3 are violated. Because of the 
significance of the estimates the model has to be rejected. 
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